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Agenda 

• Who we are 

• Survey creation: process and roles 

• Metadata key features 

• Metadata hierarchy 

• Metadata attributes 

• Metadata XML structure 

• Meta Editor – authoring tool 



What is NHANES? 

• The National Health and Nutrition Examination 

Survey (NHANES) is one of several Centers for 

Disease Control and Prevention (CDC) surveys 

used for assessing the health of the United States 

population.  

• The primary objective of NHANES is to collect 

high quality health and nutrition data and to 

release it for public use in a timely manner. 

 

 

 



NHANES 

• 5000 Participants 

• 15 Cities / year 

• All ages 

• 12 months / year 

• HH screening and interview 

• Mobile Exam Center exam, interview, 

blood draw 

 



NHANES 



Typical Survey Creation Roles 

• Content expert 

• Content design: specifications, protocols, other 
documents 

• Content developer  

• Content creation: codebooks, metadata 

• Content maintenance 

• Software developer 

• Survey software development 

• Survey software deployment 

• Survey software maintenance 

 



CHITA Main Concepts 

• Clear separation between survey content (creation 

and management) and survey software (creation 

and management) 

• Content expert plays dominant role 

• Software developer plays minimized role 

• Using WYSIWYG visual editor to create content 

• Content exists as Metadata in metadata repository 



CHITA Survey Creation Roles 
• Content expert 

• Content design: specifications, protocols, other 
documents 

• Content maintenance  

• Content developer  
• Content creation: codebooks, metadata 

• Content maintenance 

• Content deployment 

• Survey maintenance 

• Software developer 
• Survey tools development 
• Survey software development 

• Survey software deployment 

• Survey software maintenance 
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Metadata Use 

• Metadata describes survey content 

• Metadata created via visual tool 

• Metadata resides in metadata repository in 
relational database and in XML 

• Metadata used for: 

• Data collection 

• Data delivery 

• Data analysis 

• Codebooks, specifications, protocols, and other 
documents 

• Metadata exchange 



Process Flow 
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Metadata Driven Components 

• Questionnaires: 

• CAPI 

• ACASI 

• PDA 

• WEB 

• Examination/biologic components:  

• Measurement components  (BM, BP, …) 

• Specimen components (UC, PH, …) 

• Environmental components (Air, Water, …) 

 



Metadata Main Features 

• Hierarchy: survey/module/section/item 

• Text: questions, instructions, codes, helps 

• Media: sounds, images, video 

• Flow: skips, branches, check items 

• Validations and custom errors 

• Presentation for data collection 

• Gender/Proxy/Data dynamic substitutions 

• Storage for data collection 

• Data analysis / SAS generation 



Data Collection Features 

• Windows, PDA or WEB front-end 

• Rich GUI 

• Sound, image and video support 

• Phonetic multi-column dictionary support 

• Local and/or remote data storage with 

synchronization 



Meta Editor 

• Visual Tool to create Metadata 

• Oriented toward content experts and power users 

• Insert/Delete/Copy/Paste 

• Templates for common tasks 

• Validation on the fly 

• Item data and item flow preview 

• Maintains master repository with export/import 

• Maintains surveys 

• Generates XML to drive data collection and data 
analysis 



Metadata Key Features 

• Sophisticated hierarchical data structure 

• Built-in version control 

• Stored in relational database 

• No limits on number of modules, sections, 
subsections, nodes 

• Multiple node and item types 

• 50+ node and item attributes 

• Sub items support 

• Media file support 

• XML import/export support 



Metadata Key Features II 

• Multiple target support 

• Multiple code/response support 

• Sophisticated data collection validation 

• Data collection presentation 

• Skip pattern and check item support 

• Substitution pattern support 

• Data delivery formats 

• Shared between CAPI, ACASI, CIDI, … 



Metadata Hierarchy 

• Repository root 

• Survey1 

• Survey2 

• Component1 

• Module1 

• Module2 

• … 

• Component2 

• … 

• Survey3 

• … 

• … 



Metadata Hierarchy II 

• Module1 
• Section1 

• Item1 
• Subitem 1 

• Subitem 2 

• Item2 

• … 

• Section2 
• Item1 

• Item2 

• … 

• … 

• Module2 

• … 



Meta Editor: Master Repository 



Meta Editor: Creating Question 



Meta Editor: Creating Response 



Meta Editor: Preview 



Metadata XML Generation 



Metadata XMLs 

• Component/questionnaire content XML 

• Substitution patterns XML 

• Cross-component media files XML 

• Multi-column dictionary (s) XML(s)  



Metadata XML Structure 



Content XML Modules 



Content XML Sections 



Content XML Items 



Content XML Item 



Substitution XML 



Media XML 



Dictionary XML 



Metadata in Action 



CAPI: single selection 



CAPI: multiple selection 



Phlebotomy: Specimen Collection 



Air: Environmental Collection 



Water: Environmental Collection 



ACASI: Yes/No 



ACASI: Numeric Pad 



ACASI: Validation Error 



ACASI: Single Selection 



Technology Used 

• .net 1.1, .net 2.0, C# 

• MS SQL Server 2000, 2005 

• XML 

• DirectX 

 

 



What Next? 

• Integration with other metadata sources 

• Complying with metadata standards 

• Shared repository 

 



Summary  

• Metadata is heart of CHITA software suite 

• Metadata is cleanly separated from software and 
maintained by visual editor 

• Metadata stored in relational database and 
exported/imported to/from XML 

• Master repository can be shared between surveys 
and organizations 

• Metadata used for data collection, delivery and 
analysis 

• Metadata used for CAPI, ACASI, Exams and 
other components 


